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Abstract Of W09938573 

The invention relates to a drive force for feeding 
extinguishing medium into at least one spray 
head (2, 3) for extinguishing fire, the drive source 
comprising a liquid source (5) including liquid and 
a gas source (9) including gas, mixing means for 
mixing the liquid of the liquid source (5) and the 
gas of the gas source (9), and transportation 
means (1) for leading the liquid and the gas to 
the spray head in such a manner that an 
extinguishing medium including a liquid 
component and a gas component is led to the 
spray head. In order for the drive source to 
enable a controlled dosage of gas to be obtained 
in the liquid and preferably a substantially even 
and small droplet size for a substantially long 
time during the extinguishing process, the drive 
source is characterized in that the mixing means 
comprise a cylinder piston apparatus (50) 
including a first piston (12) arranged in a first 
cylinder (10) and a second piston (13) arranged 
in a second cylinder (11), the cylinder piston 
apparatus being arranged at each stroke to 
simultaneously provide both liquid and gas to the 
transportation means (1 ). 
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(54) Title: DRIVE SOURCE FOR FEEDING EXTINGUISHING MEDIUM INTO SPRAY HEAD FOR EXTINGUISHING FIRE 
(57) Abstract 



Hie invention relates to a drive force for feeding extinguishing 
medium into at least one spray head (2, 3) for extinguishing fire, the 
drive source comprising a liquid source (5) including liquid and a gas 
source (9) including gas, mixing means for mixing the liquid of the liquid 
source (5) and the gas of the gas source (9). and transportation means 
(1) for leading the liquid and the gas to the spray head in such a manner 
that an extinguishing medium including a liquid component and a gas 
component is led to the spray head. In order for the drive source to enable 
a controlled dosage of gas to be obtained in the liquid and preferably a 
substantially even and small droplet size for a substantially long time 
during the extinguishing process, the drive source is characterized in that 
the mixing means comprise a cylinder piston apparatus (50) including a 
first piston (12) arranged in a first cylinder (10) and a second piston (13) 
arranged in a second cylinder (II). the cylinder piston apparatus being 
arranged at each stroke to simultaneously provide both liquid and gas to 
the transportation means (1). 
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Drive source for feeding extinguishing medium into spray head 

FOR extinguishing FIRE 

BACKGROUND OF THE INVENTION 

The present invention relates to fire fighting installations. More par- 
5 ticuiarly the invention relates to a drive source or a drive unit for feeding extin- 
guishing medium into at least one spray head. In greater detail the invention 
relates to a drive source for feeding extinguishing medium into at least one 
spray head for extinguishing fire, the drive source comprising 

a liquid source including liquid and a gas source including gas, 
10 mixing means for mixing the liquid of the liquid source and the gas 

of the gas source, 

and transportation means for leading the liquid and the gas into the 
spray head in such a manner that an extinguishing medium including a liquid 
component and a gas component is led to the spray head for releasing the 
15 extinguishing medium from the spray head in the form of a mixture of gas and 
liquid droplets. 

It is known to use gas under pressure to drive out extinguishing liq- 
uid from a water container and to feed the extinguishing liquid further into 
spray heads or sprinklers, i.e. spray heads with release means. The release 

20 means is typically, but not necessarily, a glass ampoule reacting to heat by 
breaking and thus causing release. 

It has not been possible to control the feeding of gas into liquid as 
accurately as desired with prior art means. 

An extinguishing medium with very small droplets has been possi- 

25 ble to obtain with certain types of spray heads or sprinklers. When the liquid is 
water, water mist is obtained. Water mist has proven to be effective and envi- 
ronmental friendly in fire extinguishing. Very small water droplets effectively 
absorb heat and have also an extinguishing effect. In addition the consump- 
tion of extinguishing liquid remains low. However, it has become a technical 

30 problem to provide such a device comprising pressure accumulators, said de- 
vice being capable of emitting water mist including sufficiently small water 
droplets during a longer period. This occurs because the droplet size in- 
creases when the pressure accumulators are emptied, i.e. when pressure is 
reduced, at the end of the extinguishing process. The problem has partly been 

35 solved by mixing gas at the end of the extinguishing process, as presented in 
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the International Patent Application with the publication number WO 94/08659. 
The gas can be the same gas that is used as propellant to initially drive out the 
extinguishing liquid and later to drive out the liquid component of the extin- 
guishing medium containing gas. Owing to the gas mixture it has been possi- 
ble to obtain extremely small water droplets. 

Even if good results have been obtained by the last mentioned ap- 
paratuses, there has been a need to produce a drive source which is in a con- 
trolled manner able to mix gas in the extinguishing liquid, and in such a man- 
ner that the drop size remains relatively constant also for a long time and dur-. 
ing discharge of a very large amount of extinguishing medium. There has also 
been a need to make the fire fighting installations as simple as possible in- 
cluding a wish to keep the number and volume of available gas and water 
containers as small as possible. 

BRIEF DESCRIPTION OF THE INVENTION 

An object of the invention is to remove said problems and draw- 
backs. For this purpose the invention is characterized in that 

the mixing means comprise a cylinder piston apparatus comprising 
a first piston arranged within a first cylinder and a second piston arranged 
within a second cylinder, both cylinders comprising a first chamber and a sec- 
ond chamber, 

the gas source is alternatively connected to the second chamber of 
the first cylinder or to the second chamber of the second cylinder through a 
conduit system, whereto a directional valve is connected, 

the directional valve is by means of a control device arranged in a 
first operating position to keep a connection between the gas source and the 
second chamber of the first cylinder open and a connection between the sec- 
ond chamber of the second cylinder and an outlet conduit of the transportation 
means open and in a second operating position to keep a connection between 
the gas source and the second chamber of the second cylinder open and a 
connection between the second chamber of the first cylinder and the outlet 
conduit open. 

Preferred embodiments of the invention are disclosed in the at- 
tached claims 2 to 14. 

A great advantage with the drive source of the invention is that it 
enables dosage and controlled mixture of gas into the extinguishing liquid and 
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that an even and, if desired, very small droplet size is obtained for a long time 
during an extinguishing process. Another advantage is that the capacity of the 
drive source is automatically adapted to the number of spray heads and the 
resistance (loss of pressure) therein: the operating speed of the cylinder piston 
5 apparatus (strol^es per unit of time) depends on the number of nozzles and the 
resistance therein. If the number of nozzles is large and the resistance is low, 
the cylinder piston apparatus operates rapidly, if the number of nozzles is 
small and the resistance is high, the cylinder piston apparatus operates slowly. 
On this account a fire extinguishing system can be designed without any par- 

10 ticular calculations and the same drive source is in principle suitable for both 
large and small fire extinguishing systems. A further advantage is that such an 
ordinary low pressure liquid source (for example about 4-10 bar), like a water 
mains, is adequate, or even a no pressure liquid source, since the cylinder 
piston apparatus of the drive source is self-sucking (self-priming). A water 

15 mains is able to discharge, if necessary, large amounts of extinguishing liquid. 
The need of water containers is thus removed. Another advantage is the very 
safe function of the drive source and the possibility of making its function inde- 
pendent of electricity. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

In the following the invention will be described in more detail by 
means of three embodiments with reference to the accompanying drawing, in 
which 

Figure 1 shows a first embodiment of the invention, 
25 Figure 2 shows a second embodiment of the invention. 

Figure 3 shows a third embodiment of the invention, 
Figure 4 shows a fourth embodiment of the invention, 
Figure 5 shows a fifth embodiment of the invention, 
Figure 6 shows a sixth embodiment of the invention, 
30 Figure 7 shows a seventh embodiment of the invention, and 

Figure 8 illustrates an alternative manner of controlling the drive 
source in Figures 1 to 7. 

DETAILED DESCRIPTION OF THE INVENTION 
35 Figure 1 shows a drive source or a drive unit for feeding extin- 

guishing medium through an outlet conduit 1 to a spray head 2, 3. The extin- 
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guishing medium is a mixture of liquid and gas. Water or a water-based liquid 
is used as liquid, and as gas. preferably incombustible gas, for example nitro- 
gen. It should be noted that gases, which are not referred to as incombustible 
gases, for example air, can be used as gas. The liquid is obtained from a wa- 
5 ter mains 5 through a water conduit 4. Consequently, the water mains 5 pro- 
vides a liquid source for the drive source. The gas is obtained from a gas 
source 9 consisting of ten gas containers 6, which are an^nged in two sets of 
five gas containers each, the sets being connected In parallel. The gas con- 
tainers 6 contain nitrogen, have a volume of 50 I and a pressure of 200 bar. 

10 The gas pressure can preferably be within the range of 50-300 bar. The 
stmcture of the gas source can naturally vary, which is why the number of gas 
containers 6 and the volume thereof may vary. The number of sets of gas 
containers may also vary, but it is also possible to use only one set. 

In order to mix the gas of the gas container 6 into water the drive 

15 source comprises a cylinder piston apparatus 50 comprising two separate cyl- 
inders 10 and 11, placed in line, each including a piston 12 and 13, respec- 
tively. The cylinders 10, 11 each include two chambers 14, 15 and 16, 17, re- 
spectively. The pistons 12. 13 are connected together using a piston rod 18 
and move synchronously in such a manner that when the piston 13 moves to 

20 the right the piston 12 also moves to the right, the pistons thus moving in op- 
posite directions in respective cylinders. Instead of a piston rod another type of 
connecting part can be used for connecting the movements of the pistons 12, 
1 3. The reference numerals 53, 54 indicate seals. 

The gas source 9 is through a conduit system 24 including a dlrec- 

25 tional valve 19 optionally connected to the chamber 15 and the chamber 17. 
The position of the directional valve 19 is determined by a signal that Is pro- 
vided by a control device 7 comprising two detector-signal devices 8, 20 that 
react to magnetic changes. The piston 12 comprises a magnetic band 25 or 
another part with magnetic properties. The detector-signal devices 8, 20 react 

30 to the presence of the magnetic band so as to give a signal to the directional 
valve 19 for every new piston stroke in the same direction. The signal may be 
electric (electric lines are not shown in the Figure between the control device 
and the directional valve). 

By means of the control device 7 and the directional valve 19 the 

35 gas source 9 is in turn connected over to the chamber 15 and to the chamber 
17 every time the pistons 12, 13 change direction. 
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The directional valve 19 operate so that it connects the chamber 15 
to the outlet conduit 1 through a conduit 27 when the connection between the 
chamber 15 and the gas source 9 is broken and the connection between the 
chamber 17 and the gas source is open. When the connection between the 
5 chamber 15 and the gas source 9 is open, the connection between the cham- 
ber 17 and the outlet conduit 1 through the conduit 27 is also open. 

Reference numeral 37 indicates a pressure reducing valve that re- 
duces the pressure from the gas source to about 6 bar, the relatively low pres- 
sure providing the work that is needed to connect the directional valve 19 to 

1 0 the different operating positions described. 

Figure 8 shows a control device T as an alternative to the control 
device 7. The control device controls a pneumatically controlled directional 
valve 19', by virtue of a valve device positioned between and protruding into 
the chambers 15, 17. A pneumatic pressure source 821 is connected to the 

1 5 valve device 820. The pressure source 821 may be replaced by one of the gas 
containers 6 of the gas source 9. The valve device 820 controls, by virtue of 
pressure and through the pressure source 821, the positions of the directional 
valve 19' in the same way as the detector-signal devices 8, 20 do; and the di- 
rectional valve 19' controls the movements of the pistons 12, 13 in the same 

20 way as the directional valve 19 does. When the piston 12 moves to the left- 
most position, the piston 13 mechanically presses against the valve device 
820, whereby the valve device settles into a first position, and when the piston 
12 moves to the right and the piston 13 moves to the rightmost position, the 
piston mechanically presses against the valve device 820. whereby the valve 

25 device settles into a second position. The pressure source 821 provides the 
force that is required in order to position the directional valve 19' into the de- 
scribed operating positions. The force needed to position the valve device 820 
into the different positions is minimal compared with the force needed to posi- 
tion the directional valve 1 9' into the different operating positions, 

30 The advantage with the control device 7\ compared to the control 

device 7, is that it is capable of functioning without electricity (owing to a 
pneumatic functioning mechanism). The drive source is capable of functioning 
without electricity; this is an essential advantage in a fire fighting installation in 
case of fire. 

35 Reference numerals 28-30 indicate conduits for feeding water into 

the chamber 16 and reference numerals 28, 31, 32 indicate conduits for feed- 
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ing water into the chamber 14. Reference numerals 42 and 43 and also 30 
and 32 Indicate conduits for conveying water to the outlet conduit 1 . Reference 
numerals 33, 34, 35, 36, 38 indicate checl< valves. The function of the check 
valves is to hinder the medium (water or gas) to flow in an undesirable direc- 
5 tion. 

Numeral 39 represents a valve that shuts off the entire function of 
the system and that Is connected to the outlet conduit 1. Numeral 40 and 44, 
respectively, represent valves that connect and disconnect the upper and 
lower sets of gas containers. 

10 Reference numeral 45 indicates a test valve that is connected 

through a throttling 46 to the conduit 43 conveying water to the outlet conduit 
1 . The test valve 45 can ascertain the presence of liquid under pressure. 

In the following the function of the drive force will be described. 
The drive source is started after a fire has been detected. Initially 

15 there is water in the chambers 14 and 16 and the pistons of the piston cylinder 
apparatus are in the position shown in Figure 1. The valves 39-41 are open. 
On account of gas flowing into the chamber 15 at high pressure the pistons 
12, 13 are conveyed to the left. Hereby, the water is pressed out of the cham- 
ber 14 into the conduits 32, 43 and further to the outlet conduit 1. At the same 

20 time as the pistons move to the left air is pumped from chamber 17 through 
the conduit 27 to the outlet conduit 1 and the chamber 16 is filled with water. 
When the magnetic band 25 in the piston 12 comes close enough to the de- 
tector-signal device 8, this provides a signal to the directional valve 19 that 
connects over so that gas under high pressure can flow from the gas source 9 

25 into the chamber 17 and the high pressure gas in the chamber 15 can flow 
through the conduit 27 to the outlet conduit 1. The pistons then move to the 
right and the water in the chamber 16 flows out through the conduits 30 and 
42 to the outlet conduit 1 , and water simultaneously flows through the conduits 
31 and 32 into the chamber 14. When the magnetic band 25 in the piston 12 

30 comes close enough to the detector-signal device 20, this provides a signal to 
the directional valve 19 that connects over so that the gas can flow again into 
the chamber 15, whereby the above procedure is repeated, except that from 
now on nitrogen gas is pumped instead of air through the conduit 27 to the 
outlet conduit. 

35 Hence, each time the pistons move to the left or the right both water 

and nitrogen gas is simultaneously pumped into the outlet conduit 1 . The pis- 
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tons may have a velocity of, for example, one stroke per second. The drive 
source functions as a booster. 

On account of the above function the outlet conduit 1 is filled with a 
mixture of gas and water forming a very good extinguishing medium dis- 
5 charged from the spay heads 2, 3. 

The drive source described allows to dose gas in the extinguishing 
liquid in controlled amounts and also to obtain from the spray heads during a 
long period, like an hour, an extinguishing medium including extremely small 
droplets, the size thereof varying only slightly. It is possible to vary the volume 

10 in the chambers 15 and 17 by changing, for example, the diameter of the pis- 
ton rod 18 in relation to the volume in the chambers 14 and 16. Thus, amounts 
of gas mixed in the liquid can be obtained providing various gas-liquid ratios. 

Figure 2 shows another variant of the invention in Figure 1. The 
same reference numerals are used in Figure 2 as in Figure 1 for correspond- 

15 ing components. The drive source in Figure 2 differs from the one in Figure 1 
by connecting a gas bottle 21 preferably at a high pressure of 200 bar to the 
conduit system 24. The gas bottle 21 is connected between the gas source 9 
and the directional valve 19 for the drive source to initially, before the gas 
containers 6 are switched on, feed water at relatively low pressure, 5-25 bar, 

20 for example 16 bar, in the outlet conduit 1 and the spray heads 2, 3 in order to 
cool these. The relatively low pressure is obtained by the gas bottle 21 being 
connected to the conduit system 24 through a throttling 51 or a pressure re- 
ducing valve. Owing to the high pressure of the gas bottle 21 the volume 
thereof can be low. The gas bottle 21 is depending on the position of the di- 

25 rectional valve 19 alternatively connected to the second chamber 1 5 of the first 
cylinder or the second chamber 17 of the second cylinder, respectively. 

Figure 3 shows a third variant of the invention in Figure 1. The 
same reference numerals are used in Figure 3 as in Figure 1 for correspond- 
ing components. The drive source in Figure 3 differs from the one in Figure 1 

30 in that a container 22 including foam is connected to the gas conduit 27 in or- 
der to obtain gas pressure alternatively from the second chamber 15 of the 
first cylinder or the second chamber 17 of the second cylinder, the container 
22 being connected to the outlet conduit 1 in order to feed foam into the extin- 
guishing medium in the outlet conduit. The gas pressure from the chambers 

35 15, 17 function as a driving force for pressing the foam out of the container 22. 
As the container 22 is emptied it functions as a shock absorber to absorb 
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pressure peaks that arise in the outlet conduit 1 when the chambers 15, 17 are 
emptied of gas when discharging gas to the outlet conduit 1. On account of 
the container 22 the pressure load in the drive source conduits 24, 27, 1 is 
reduced and these need not be dimensioned for high pressure loads. 
5 Figure 4 shows a fourth variant of the invention in Figure 1. The 

same reference numerals are used in Figure 4 as in Figure 1 for correspond- 
ing components. The drive force In Figure 4 differs from the one in Figure 1 in 
that a water container 23 Is connected to the gas conduit 27 in order to obtain 
gas pressure alternatively from the second chamber 15 of the first cylinder or 

10 the second chamber 17 of the second cylinder, the water container 23 being 
connected to the outlet conduit 1, for initially feeding only water Into the outlet 
conduit. The gas pressure from the chambers 15, 17 function as a driving 
force for pressing out the water from the water container 23. The drive source 
is arranged to Initially feed the water through a pipe line 100 to spray heads 

15 200, 300 which are constructed to provide water mist and to accomplish a 
suction attracting smoke gases. The water mist is used to wash smoke gases. 
These spray heads 200, 300 may be arranged in a pipe 400 like the one de- 
scribed in PCT/FI 97/00523. After water has been emptied from the water 
container 23 the driving apparatus functions as the one described in Figure 1, 

20 however, with the difference that the water container 23 is able to reduce 
pressure peaks that arise In the outlet conduit 1 when the chambers 15, 17 are 
emptied of gas when discharging gas to the outlet conduit 1. On account of 
the container 23 the pressure load in the drive source conduits 24, 27, 1 is 
reduced and these need not be dimensioned for high pressure loads. 

25 Figure 5 shows a fourth variant of the invention in Figure 1 . The 

same reference numerals are used in Figure 5 as in Figure 1 for correspond- 
ing components. The drive force in Figure 5 differs from the one in Figure 1 by 
connecting a water container 500 to feed water into the conduit 28. The water 
container 500 is pressurized after opening the valve VI or \I2, for example, on 

30 the basis of a signal from a smoke detector (not shown) or another detector, 
and thereafter pressure flows from the gas containers 6 to the water container 
500. The pressure in the water container 500 can initially be, for example 4 
bar, and typically within the range of 2-12 bar. The water container 500 obtains 
the pressure through the pressure reducing valve 37 which reduces the in- 

35 coming pressure from the gas containers 6. After the water container 500 has 
been emptied the water mains 5 can be switched on in order to discharge 
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more water to the conduit 28 and the piston cylinder apparatus 50. 

Figure 6 shows a variant of the drive source in Figure 1. The drive 
source shown in Figure 6 corresponds to the drive source shown in Figure 1 
with the exception of an unpressurized water container 501 for feeding water 
5 into the conduit 28. The cylinder piston apparatus is able to sucl< water from 
the water container 501, since the pistons 12, 13 suck water into the chambers 
14, 16 by means of negative pressure. The water mains 5 is not needed at all 
if the volume and water content of the water container 501 are adequate. 

Figure 7 shows a variant of the drive source in Figure 1. The drive 

10 source shown in Figure 7 corresponds to the drive source in Figure 1 except 
that it is arranged to keep a standby pressure in the outlet conduit 1 and sprin- 
klers 2000, 3000. This is achieved by a pump unit 47 including a motor 48 and 
a pump 49 connected to the conduit 27. The pump unit 47 obtains its driving 
force from a pressurized gas container 39. The pump unit 47 increases pres- 

15 sure from the water mains 5 from 4 bar to e.g. 20 bar, thus keeping the outlet 
conduit 1 at a standby pressure of 20 bar. The sprinklers 2000, 3000 comprise 
spray heads connected to the outlet conduit 1, i.e. spray heads with release 
means like ampoules. The structure of the sprinklers 2000, 3000 allows a load 
with said standby pressure. The sprinklers 2000, 3000 can preferably be con- 

20 structed as described in WO 92/15370 and WO 94/16771. The gas container 
39 is connected to the directional valve 19 through the pressure reducing 
valve 37 in order to provide the directional valve 19 with power from the gas 
container 39, After the release of the sprinklers 2000, 3000 due to heat or 
smoke, a detector observes a certain pressure loss, which is large enough, in 

25 the conduit 27 or a flow or pressure loss in the outlet conduit 1 or in the con- 
duit 27, the pressure losses or the flow causing the detector to give a signal to 
the valve V1 or V2 to open, whereupon the drive source operates as the drive 
source in Figure 1 . 

The invention is described above by means of examples only, and 

30 therefore, it is pointed out that the details of the invention may vary in many 
ways within the scope of the attached claims. Thus, the pistons 12, 13 need 
not be placed in cylinders 10 and 11, respectively, placed in line, although this 
is to be preferred since such an implementation is extremely easy and simple 
to technically execute. The structure of the control device 7 may vary. The 

35 driving force for the directional valve 19 can be accomplished in various ways. 
The drive source can be used to discharge a liquid-like spray including rela- 
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tively large droplets from the spray, heads. The gas source does not need to 
be composed of pressurized gas containers 6; for example, a pressure air 
network (not shown) can preferably be applied instead. Such a pressure air 
network does not require high pressure but may have a low pressure of 6-10 
bar. 
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CLAIMS 

1 . Drive source for feeding extinguishing medium into at least one 
spray head (2, 3; 2, 3; 200, 300; 2000, 3000) for extinguishing fire, the drive 
source comprising 

5 a liquid source (5; 500; 501) including liquid and a gas source (9; 

900) Including gas, 

mixing means for mixing the liquid of the liquid source (5; 500; 501) 
and the gas of the gas source (9. 900). 

and transportation means for leading the liquid and the gas into the 
10 spray head in such a manner that an extinguishing medium including a liquid 
component and a gas component is led to the spray head for releasing the 
extinguishing medium from the spray head in the form of a mixture of gas and 
liquid droplets, characterized in that 

the mixing means comprise a cylinder piston apparatus (50) com- 
15 prising a first piston (12) arranged within a first cylinder (10) and a second 
piston (13) arranged within a second cylinder (11), both cylinders comprising a 
first chamber (14 and 16, respectively) and a second chamber (15 and 17, 
respectively), 

the gas source (9; 900) is alternatively connected to the second 
20 chamber (15) of the first cylinder or the second chamber (17) of the second 
cylinder through a conduit system (24) whereto a directional valve (19, 19') is 
connected, 

the directional valve (19, 19') is by means of a control device (7, 7') 
arranged in a first operating position to keep a connection between the gas 

25 source (9; 900) and the second chamber (15) of the first cylinder open and a 
connection between the second chamber (17) of the second cylinder and an 
outlet conduit (1; 1, 100) of the transportation means open and in a second 
operating position to keep a connection between the gas source (9; 900) and 
the second chamber (17) of the second cylinder open and a connection be- 

30 tween the second chamber (15) of the first cylinder and the outlet conduit (1; 
1. 100) open. 

2. A drive source as claimed in claim 1, characterized in 
that the pistons (12, 13) are interconnected by means of a connecting part 
(18). 

35 3. A drive source as claimed in claim 2, characterized in 

that the connecting part (18) is at least substantially a straight piston rod (18) 
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and the cylinders (10, 11) are arranged at least substantially in line with each 
other, whereby the pistons (12, 13) are arranged to move synchronously in the 
opposite direction in their respective cylinders. 

4. A drive source as claimed in claim 1, characterized in 
5 that the control device (7) comprises a detector-signal device (8, 20) reacting 

to magnetic changes, and the piston (12) of the first cylinder (10) comprises a 
part (25) of magnetic material, whereby the detector-signal device is con- 
nected to said cylinder (10) in order to react to the movement of the piston (12) 
in said cylinder (10) to give a signal to the directional valve (19) for each new 
1 0 piston stroke in the same direction. 

5. A drive source as claimed in claim 1, characterized in 
that a pressure reducing valve (37) is connected between the gas source (9; 
900) and the directional valve (19) in order to provide the directional valve with 
driving force from the gas source. 

15 6. A drive source as claimed in claim 1, characterized in 

that the control device (7') comprises a valve device (820) adapted to move 
from a first position to a second position mechanically controlled by the pistons 
(12, 13) in such a way that the valve device moves from one of said pistons to 
the other of said positions always when the pistons change direction of move- 

20 ment, said valve device being adapted to control a pressure source (821) by 
virtue of pressure in such a way that the pressure source moves the direc- 
tional valve (19') into the first operating position when the valve device is in the 
first position and moves the directional valve into the second position when the 
valve device is in the second position. 

25 7. A drive source as claimed in claim 1, characterized by a 

first conduit (31) including a check valve (36), for feeding liquid from the liquid 
source (5; 5, 500; 501) to the first chamber (14) of the first cylinder (10) and by 
a second conduit (29) including a check valve (33), for feeding liquid from the 
liquid source to the first chamber (16) of the second cylinder (11) and by a 

30 third conduit (43) including a check valve (35), for feeding liquid from the first 
chamber (14) of the first cylinder to the outlet conduit (1; 1, 100) and by a 
fourth conduit (42) including a check valve (34), for feeding liquid from the first 
chamber (16) of the second cylinder to the outlet conduit (1; 1, 100), and by 

a first gas conduit (27) including a check valve (38) for providing a 

35 connection from the directional valve (19) to the outlet conduit (1 ; 1 , 100). 

8. A drive source as claimed in claim 1, characterized in 
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that a gas bottle (21) is connected to the conduit system (24), the gas bottle 
being arranged between the gas source (9) and the directional valve (19) in 
order to communicate alternatively with the second chamber (15) of the first 
cylinder or the second chamber (17) of the second cylinder, respectively, for 
5 cooling the outlet conduit (1) and the spray heads (2, 3) with extinguishing 
medium under pressure, the pressure being lower than the pressure of the gas 
source (9). 

9. A drive source as claimed in claim 1, characterized in 
that a container (22) including foam is connected to the first gas conduit (27) 

10 in order to obtain gas pressure from the second chamber (1 5) of the first cylin- 
der or the second chamber (17) of the second cylinder, respectively, and the 
container (22) being connected to the outlet conduit (1) for feeding foam into 
the extinguishing medium in the outlet conduit. 

10. A drive source as claimed in claim 7, characterized in 
1 5 that a water container (23) is connected to the first gas conduit (27) in order to 

obtain gas pressure from the second chamber (15) of the first cylinder or the 
second chamber (17) of the second cylinder, respectively, and the water con- 
tainer (23) being connected to the outlet conduit (1, 100) for initially feeding 
only water into the outlet conduit, 
20 11. A drive source as claimed in claim 1 or 7, characterized 

in that the liquid source comprises a liquid container (500) connected to the 
gas source (900) through a pressure reducing device (3) in order to obtain a 
pressure in the liquid container that is lower than the pressure of the gas 
source. 

25 12. A drive source as claimed in claim 1 or 7, characterized 

in that the liquid source comprises a non-pressurized liquid container (501). 

13. A drive source as claimed in claim 1, where the spray head is a 
spray head of a sprinkler (2000, 3000), characterized in that a pump 
unit (47) comprising a motor (48) and a pump (49) is connected to the liquid 

30 source (5) and the outlet conduit (1) for keeping the outlet conduit under a 
standby pressure that is higher than the pressure of the liquid source, to which 
motor (48) a pressurized gas container (39) is connected to provide the motor 
and the pump with driving force. 

14. A drive source as claimed in claim 13, characterized in 
35 that the gas container (39) is connected to the outlet conduit (1) through a 

pressure reducing valve (37) which is connected to the directional valve (19) in 
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order to provide the directional valve WAh driving force from the gas container. 
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